3.  Carrier mobilities in germanium are much higher than the
corresponding mobilities in silicon.  Table 1 shows the
intrinsic properties of the two materials at room
temperature.

PROPERTY                           GERMANIUM
	SILICON
	VOLT

Electron Mobility                4,000
	1,400
	cm2/volt~sec

Hole  Mobility                            1 ,900
	500
	cm2/volt~sec

Intrinsic Resistivity              65
	200,000
	ohm-cm

Energy Gap                                     0.7
	1.1
	eV

Intrinsic properties of Germanium
and Silicon at room temperature.

TABLE 1.

Although several factors affect the carrier mobilities,
the nature of the crystal structure through which the
carriers move has the predominat effect.  Any impuri-
ties or imperfections in the crystal lattice tend to
retard carrier motion.  If the structure is perfectly
regular, all atoms are in their proper places and no
extra atoms are present.  The carriers can move easily
through the structure and mobility is high.  However, if
imperfections exist in a crystal, the movement of
carriers is retarded and mobility is reduced.  The types
of imperfections that can exist in a crystal structure
are far too numerous to delve into at this time.
Suffice it to say that one of the most important steps
in the manufacture of semiconductor devices is the
forming of crystals with as nearly perfect lattice
structure as possible.

Temperature is another factor that affects mobility.  At
low temperatures, atoms in the crystal structure tend to
stay in their regular places.  As temperature is
increased, energy is added to the crystal.  Some of this
energy is used to excite the electrons to the conduction
band, but some of it is also given to the atomic cores,
causing them to move very slightly.  Although the cores
do not move away from their positions, they do vibrate
in and out of position much as a violin string vibrates
without leaving the violin.  This vibration has the
effect of impeding carrier motion.

53 i
